1 78 K avec l e champ magndtique appliqud. On a t r o u v s que l e moment magndtique des p a r t i c u l e s e t l a constante d'dnergie a n i s o t r o p e d d c r o i s s e n t a u cours de l ' a d s o r p t i o n d'hydrogsne.
Abstract.-The magnetic p r o p e r t i e s of s i l i c a supported N i m i c r o c r y s t a l s have been s t u d i e d by use of Mzssbauer spectroscopy. From t h e f i e l d dependence of the s p e c t r a a t 78 K t h e p a r t i c l e s i z e i s e s t imated. It i s found t h a t b o t h t h e magnetic moment of the p a r t i c l e s and t h e anisotropy energy c o w stant decrease when hydrogen i s chemisorbed.
Nickel c a t a l y s t s a r e widely used i n t h e chemical i n d u s t r y , e s p e c i a l l y f o r r e a c t i o n s involving hydrogen. Therefore, chemisorption of hydrogen and i t s e f f e c t on the magnetic p r o p e r t i e s of N i p a r t i c l e s have a t t r a c t e d much a t t e n t i o n , and i t has been shown t h a t the magnetic moment of N i p a r t i c l e s decreases upon hydrogen chemisorption. This has been explained by a f i l l i n g of t h e 3d band by t h e e l e c t r o n s of t h e chemisorbed hydrogen / 1 / .
In the present work we have used Id6ssbauer spectroscopy t o study t h e magnetic p r o p e r t i e s of 5 7~o doped small N i p a r t i c l e s supported on s i l i c a . The measurements were c a r r i e d o u t w i t h a p p l i e d magnetic f i e l d s , H, up t o 12.4 kG, i n t h e temperature range 4.2-700 K, and with t h e sample i n hydrogen o r i n vacuum ( 1 0~~ t o r r ) . I n the l a t t e r case chemisorbed hydrogen was removed by evacuation a t 675 K f o r 2 hours. Figure 1 shows s p e c t r a obtained in vacuum a t 78 K.
I n the absence of an a p p l i e d f i e l d t h e spectrum c o n s i s t s of a sharp l i n e a r i s i n g from Fe i n metall i c N i and a "shoulder" w i t h an isomer s h i f t of about 1 mm/s, probably a r i s i n g from ~e~+ i n a nonreduced phase. For H > 0, t h e s p e c t r a become magneti c a l l y s p l i t . These r e s u l t s show t h a t s '~~ i s mainly p r e s e n t i n small N i p a r t i c l e s i n which f a s t superparamagnetic r e l a x a t i o n occurs. For such par- 
Fig. 2 : Magnetic s p l i t t i n g A16 and A 2 5 of l i n e s I and 6 and l i n e s 2 and 5 f o r the s p e c t r a obtained a t 78 K, p l o t t e d a s a function of T/H.
When the p a r t i c l e s were exposed t o hydrogen a small e r increase i n the magnetic s p l i t t i n g with increasing magnetic f i e l d was found, e s p e c i a l l y a t low f i e l d s . For example, a t 4 kG the s p e c t r a can be approximated by broad s i n g l e l i n e s with l i n e widths g i v e n b y rvac = 3.8 mm/s and r 9 3.0 mm/s. The The observed c o r r e l a t i o n between the superparamagnetic r e l a x a t i o n time and chemisorption may become a valuable t o o l i n t h e study of chemisorption and c a t a l y s i s . Because of the s t r o n g dependence of the r e l a x a t i o n time on the anisotropy energy constant the e f f e c t may be extremely s e n s i t i v e t o small changes occurring a t the surface.
